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(54) Title- AN APPARATUS FOR THE REMOVAL OF SAND IN AN UNDERWATER WELL AND USE OF A JETPUMP (EJECTOR) 
■ IN CONNECTION WITH SUCH SAND REMOVAL 

(57) Abstract 



It has been given an account of a sand removing apparatus (2) for 
use in the lower area of underwater wells (1). The apparatus (2) which 
is intended to be suspended from the end of a pipe string, comprises, as 
known per se, a container (6) having a closeable inlet (12) for allowing a 
flow of liquid accompanied by sand (3) thereinto. It has been an object to 
increase the sand container's (6) degree of filling and, thus, capacity. To 
this end, the container (6) has a separate outlet (11) assigned the suction 
side of a pump (5) constituting the drive device for the apparatus (2). The 
drive device is kept going until the degree of filling of the container (6) has 
been achieved. Between a separate inlet (12) provided with a one-way 
valve (13, 14) and said separate outlet (11), a filter (15) is disposed, 
counteracting that sand sucked into the container leaves the same again 
through a circulating flow together with the carrier liquid. A special use 
for a liquid-driven jet pump (ejector) (5) is as drive device for such a sand 
removing apparatus (2). 
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AN APPARATUS FOR THE REMOVAL OF SAND IN AN UNDERWATER WELL 
AND USE OF A JET PUMP (EJECTOR) IN CONNECTION WITH SUCH SAND 
REMOVAL 

The invention relates to an apparatus for the removal of 
5 sand, especially in the lower area of the well, in connection 
with the recovery of oil or gas, said apparatus comprising a 
displaceable sand-accommodating container having a closeable 
inlet for the sand's flowing into the container and an outlet 
for removing the sand from the container subsequent to the 
10 displacement thereof, at a suitable place. Likewise, the in- 
vention concerns use of a jet pump (ejector) in connection 
with such sand removal. 

In the production of oil and gas, it is a constantly occuring 
problem that sand is torn loose from the formation, accompa- 
15 nying the oil and/or gas into the well. Sand following the 
flow of oil or gas, so-called produced sand, may cause great 
damage on production equipment, both within and outside the 
well. 

The amount of produced sand increases with increasing flow 
20 rate, and an important measure against sand production is, 
thus, to limit the flow rate. Measuring equipment has been 
developed in order to detect produced sand, so that sand- 
reducing measures may be carried out prior to the production 
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equipment has been damaged to such a degree that it has to be 
repaired. 

Additionally, it is common to strengthen formations easily 
giving away sand, e.g. by injecting sand to which a binding 
agent, e.g. sand/ gravel admixed an adhesive agent of the type 
referred to as "glue gravel". Also, known filters of a plu- 
rality of types are installable in the well in order to pre- 
vent loose sand from accompanying the flow up through the 
well. 

After some time's use, the lower part of the well is filled 
with loose sand, and it becomes increasingly difficult to 
maintain an acceptable flow rate. Upon maintenance of a well, 
it it, therefore, usual to try to remove loose sand gathered 
at the bottom of the well. Loose sand may also result from 
drilling or other work within the well, and one tries to re- 
move such sand before production start. 

A common way of removing sand is to circulate liquid within 
the well. Liquid pumped down towards the bottom through a 
pipe string, conveys sand to the surface upon return through 
the annulus between pipe string and well wall. It is known to 
add a gas, e.g. nitrogen, to the liquid in order to increase 
the effect, but it has been found to be difficult to remove 
sand satisfactorily in this manner. 

Also, it is known to fetch up sand by means of a container 
lowered down into the well to be filled with sand before it 
is hoisted up from the well. The container is closed at sur- 
face level (before being lowered) , so that it will contain . 
air or other gas at atmospheric pressure when it arrives to 
the lower area of the well where the removal of sand is going 
to be carried out. At the bottom of the well, the container 
is opened. This may e.g. happen in that an actuation means 
included in the release mechanism for the closure body of the 
container inlet which may be assigned a return device towards 
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closed position, strikes against the well bottom face, thus 
opening the inlet for a flow of liquid therethrough, bringing 
sand with it. The -well pressure -which is - substantially higher 
than the pressure within the container, causes an intense but 

5 brief flow of sandy liquid into the container. When the con- 
tainer is lifted out of the well and the actuation means of 
the release mechanism no longer is resting itself against the 
well bottom face, the inlet is closed and the sand conveyed 
up to the surface, kept within the container. The disadvan- 

10 tage of this known apparatus and the filling method of the 
container is that the degree of filling becomes small and 
that removal of sand therefore takes much time. When the con- 
tainer partly filled with sand has reached surface level, 
where the sand is to be discharged, this takes place through. 

15 the inlet of this known apparatus, the inlet, thus, acting as 
outlet in this phase of the process. 

The object of the invention is to provide a simple and effi- 
cient apparatus for removing sand from a well. 

The object is achieved through features as defined in the 
20 following description and claims. 

An apparatus according to the invention comprises a container 
having two separate apertures. One aperture forms a separate 
inlet and is assigned a one-way valve so that sandy liquid 
can flow into the container but not return, out of the con- 
25 tainer. 

Between the inlet and the other aperture forming a separate 
outlet, it is disposed a filter to retain sand brought along 
with the flowing, circulating liquid within the container. 
Through the establishment of a suction effect within the con- 
30 tainer with outflow possibility for sand released liquid, 

sandy liquid may, thus, be brought to flow into the container 
at the inlet thereof, filtered liquid flowing out from the 
container at the outlet thereof and, therefrom, out into the 
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n" The cutlet is assigned the suction side of a pump, 

;; ef ; r " ,* P um P or « > y *~ t 

supplied thereto from another pump. 

rr, c « pipe ™ - ^rsr- 

sure M be created within the container. Liquid within V* 
Tl or liquid operating the jet pump in case the well Im 

.Tl. takes with it sand and flows into the con- 
10 tilled with gas, taKes wxm 

tainer through the inlet. 

*, filter prevents sand from accompanying liquid through the 
ret Z into the pump. Xhe jet pump may hased on -P-rr- 

• - — ^ *~ rgr-- C ensor disoharUn, 
„ upon the ocourrence^ 1 J M acoeptabl e de- 

Mld signal when ^ „ pulled op £rom rhe 

ru sairreCvalv. Prevents sand from falling out 
through the inlet. 

of an exaroplary embodiment, rereren 
drawings, wherein: 

rigu re 1 is a simplified diagrammatical side °levational 
view, partly in vertical section, showing a ^eUand 
25 therein disposed apparatus for the removal of sand, 

Pigure 2 shows, an axial section of the apparatus on a larger 
scale. 

• Ud 2 reference numeral 1 denotes the lower 

^rrweirwhtrewlU an apparatus , has heen lowered „ 
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order to remove sand 3. 
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The apparatus 2 is attached to a pipe string 4, e.g 0 in the 
fonri of a coilable tubing, adapted to conduct liquid to a jet 
pump (ejector) 5 assigned to a container 6 for the accommoda- 
tion and removal of sand 3. 

5 As known, the jet pump 5 comprises a housing 7. Uppermost 
within the pump housing 7, a nozzle 8 is disposed • Said noz- 
zle 8 is adapted to create a jet of liquid and pass it with a 
high speed into one end of a channel 9 which, through one or 
more lateral gates 10, passes out of the housing 7. The 

10 cross-sectional area of the channel 9 increases with increas- 
ing spacing from the nozzle 8, the channel 9 being assigned 
at least one such gate 10 conducting liquid through the wall 
of the pump housing 7 and outwards into the well 1. 

The housing 7 is in connection with the container 6 through 
15 an outlet opening 11 in the container 6, At the lower end 
thereof, the container 6 is provided with an aperture 12 
forming an inlet for sandy liquid. A flap 13 which is rotata- 
bly attached to the container 6 by means of a hinge 14, is 
adapted to act as a one-way valve, preventing liquid and sand 
20 from flowing out from the container 6 at the inlet 12 o 

The housing 7 and the container 6 are filled with a liquid 
which normally will be the same liquid as the one within the 
well 1. -In a well 1 filled with gas, liquid supplied to the 
pump 5 will gradually fill the lower part of the well 1, so 
25 that the container 6 and the housing 7 are filled with liq- 
uid . 

In the area between the nozzie 8 and the channel 9, liquid 
flowing out from the nozzle 8 and into the channel 9 takes 
with it liquid within the housing 7. Liquid which is pumped 
30 out of the housing 7 in this manner, is substituted by liquid 
from the container 6« 
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liquid flowing into the container 6 «t the inlet 12 takes 
JL it sen* 3 fro„ the well 1. A "Iter 15 prevent, send 3 
from being brought into the housing 7 by liquid flowing . 
through the container 6. 

Gradually, the container 6 is filled with sand 3. and piping 
is terminated, the flap 13 then rotating downwards around the 
shaft (hinge) 14, taxing olosing position, thus closing ths 
inlet 12 The pipe string I carrying the apparatus 2 is 
^ ed out of the well 1. and the container .. is discharged, 
, leaving the sand 3 at a desired place ,in surf ace positron, . 
hereafter the apparatus 2, possibly, is lowsred into ths 
well 1 once more. 

t- order to give the filter 15 a large surface area in rela- 
tion to t^ 9 £llt er.s need of space within the container . at 
15 toe outlet IX thereof, the filter »ay have the ° f » 

tnree-diBensional. hollow cone- or pyranide-ehaped body hav 
ing a downwardly tapering shape, figure 2. 

« should be dear without saying that - i, > ^ 
an apparatus whoose sode of operation is based °» ^ 
„ action of a pusp 5 into the container 6 and the circul 

of the sand-conveying liquid into the container mist 12. 

„ «.. container 6, out from the outlet thersof after 
S2^T- out through the liquid-driven (arrow 
i - 1, iet pusp.s 5 one or »ore ^J^S^L 

progress with regard to »st re!evant technique describ 
the introduction of the specification. 

mrtiM the degree of filling achieved/desired nay be 
30 :r on tile and -sed on experiences fro, various^ ~ 
Nations the jet pump 5 being stopped after the ex 
a T-otersLd ti,e. —natively, a sensor can 
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be mounted, e.gs at a level corresponding to the desired top 
level of an amount of sand. The sensor is actuated, e»g. 
physically, through the growing sand layer, and is adapted to 
give a signal which is passed to the jet pump 5 and, possi- 

5 bly, also the one-way valve flap 13, in order to cause the 

i 

jet pump 5 to stop and the flap 13 to pivot and close the 
container inlet 12 . 

The jet pump 5 used to effect the suction of liquid admixed 
sand (drive liquid 16, often in a mixture with produced liq- 

10 uid) into the sand-accommodating and displaceable container 6 
of the sand removing apparatus 2 of the invention, has be 
found to possess such a superior efficiency and reliability 
as the drive device of the apparatus 2 that such water-driven " 
jet pumps 5 seem to hold a unique position in the present 

15 connection. 



Thus, the invention consists, besides the combination of con- 
structive features of the sand removing apparatus, in a use 
of a jet pump (ejector) as a drive device for the apparatus. 
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Claims 

! An apparatus (2) for the removal of sand in an underwater 
well (1) , especially in the lower area of the well (1), 
in connection with the recovery of oil or gas, said appa- 
ratus (2) comprising a displaceable sand-accommodating 
container (6) having a closable inlet (12) for allowing a 
flow of sand into the container (6) together with a car- 
rier fluid in the form of a liquid and an outlet for the 
discharge of this accommodated sand on a suitable place 
10 after the container's displacement thereto, 

characterized in that the container (6) 
has a separate, closable inlet (12) and a separate outlet- 

as well as an intermediate filter (15) retaining 
sand within the container (6) but letting liquid there- 
through; that the outlet (11) of the container (6) is as 
signed to the suction side of a drive device in the form 
of a P um P (5) the pressure side thereof being in fluid 
communicating connection to the surroundings 
underwater veil (1) , in order to establish an underpr- 
sure within the container (6) for sucking in liquid tak 
ing with it sand and an escape possibility for this liq- 
uid after the sand has been filtered therefrom. 
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2. An apparatus (2) as set forth in claim 1, o h . i r a c - 
t e r i z e d in that said separate inlet (12) is pro 
vided with a one-way valve (13,14). 



An apparatus as set forth in claim 2, char a c - 
e i2 ed i n that the one-way valve (13,14) is a 



3 



t e r i z e d 
flap valve. 



4 An apparatus as set forth in claim 3, c h a r a c - 

te ri zed i n that the valve flap (13) which, sub- 
stantially, has a rectangular circumferential shape is 
pivotally disposed at one edge on an edge portion of the 
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container (6) defining one side of a rectangular valve 
aperture (12) complementarily corresponding thereto. 

An apparatus as set forth in any one of claims 1 - 4, 
characterized in that the separate inlet 
(12) and the separate outlet (11) are disposed in two op- 
posite side walls, e.g. bottom and top wall as referred 
to the position of use, and that said filter (15) is dis- 
posed immediate adjacent the outlet (11) , its circumfer- 
ence extending radially outside the circumference of the 
outlet (11) as well as being attached sand-tightly to the 
container wall in which the outlet (11) is disposed., 

6. An apparatus as set forth in any one of the preceding 

claims, characterized in that the filter 
(15), in order to give it a large surface area in rela- 
tion to the need of space thereof within the container 
(6), is shaped as a hollow cone- or pyramide-shaped body 
tapering in a direction away from the outlet (11) . 

An apparatus as set forth in any one of the preceding 
claims, characterized in that the drive 
device of the apparatus (2) in the form of said pump (5) 
is assigned a timed equipment unit stopping the pump (5) 
and, thus, disrupting the circulation of liquid after a 
predetermined time has lapsed, corresponding to what em- 
pirically corresponds to a satisfactory degree of filling 
of the container (6) • 

8. An apparatus as set forth in any one of claims 1-6, 
characterized in that the container (6) 
is assigned a sensor adapted to react to a growing amount 
of sand within the container (6) in order to, upon the 
occurrence of an enclosed amount of sand corresponding to 
the desired degree of filling, generating a signal trans- 
ferred to at least the pump (5) or the drive means (16) 
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thereof to stop the pu»P (5) - *° F* ^ tUS 
(2) out of operation. 

, use of a let pu*p (ejector, as drive ueans for en appara- 
tus «J for the removal of sand (3) from an underwater 
. Te l , where the sand removing apparatus «, 
■ sai d jet pu,P (=, i= adapted to he oonneeta,, t=^ 

free end of a pipe string, e.g. in the for. ox 
tubing (4) . 

the pressure 9 h gh one or roor . 

rer^r"^ - - - - — - ° £ 

the jet pump (5) . 
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